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An intake manifold for an engine is provided that includes 
ISELIN’ N J 08830 (Us) a housing having a passageway carrying bloW-by gases from 

an engine crankcase. Avalve body housing having a cavity 
(21) APPL No. 09/915,851 is de?ned by a portion of the housing. The valve body 

housing has a vacuum side and a bloW-by gas side. The 
(22) Filed; Ju]_ 26, 2001 bloW-by gas side is in ?uid communication With the pas 

sageWay. Apositive crankcase ventilation valve is disposed 
Related US, Application Data Within the cavity and permits the bloW-by gases to flow from 

the passageway through to the vacuum side When in an open 
(63) Continuation of application No. 09/684,277, ?led on position. A cap is preferably secured to the housing for 

Oct. 6, 2000, noW Pat. No. 6,293,268, Which is a 
non-provisional of provisional application No. 
60/158,180, ?led on Oct. 7, 1999. 

sealing the positive crankcase ventilation valve Within the 
cavity. Preferably an oil separator is also integrated into the 
intake manifold to separate the oil from the bloW-by gases. 
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POSITIVE CRANKCASE VENTILATION SYSTEM 

RELATED CASES 

[0001] The present application claims priority to US. 
Provisional Patent Application Serial No. 60/158,180, ?led 
Oct. 7, 1999. 

BACKGROUND OF THE INVENTION 

[0002] This invention relates to a positive crankcase ven 
tilation system, more particularly, the invention relates to a 
positive crankcase ventilation system for integration into a 
intake manifold assembly. 

[0003] An air/fuel mixture is delivered to a combustion 
chamber of an internal combustion engine by an intake 
manifold assembly. The air/fuel mixture is ignited in the 
combustion chamber thereby forcing the piston doWn and 
generating rotary motion through a crankshaft. Piston rings 
create a seal betWeen the piston and the Wall of the com 
bustion chamber to prevent combustion gases from entering 
the crankcase of the engine block. Additionally, the piston 
rings prevent oil in the engine crankcase from entering the 
combustion side of the combustion chamber. HoWever, due 
to the high gas forces generated during the combustion 
process, some combustion gases “bloW by” the piston rings 
and enter the crankcase. 

[0004] It is undesirable for combustion gases to enter the 
crankcase because the pressure in the crankcase is raised and 
the combustion gases mix With the oil and degrade the oil. 
Accordingly, crankcase ventilation systems are used to vent 
the combustion gases from the crankcase. Modern crankcase 
ventilation systems re-circulate the gas to the intake mani 
fold Where it may be delivered to the combustion chamber 
for combustion. Crankcase ventilation systems incorporate a 
positive crankcase ventilation (PCV) valve that is typically 
received in the opening of a rocker cover. A hose is routed 
from the PCV valve to a vacuum source in the intake 

manifold, Which draWs the scavenged gases from the crank 
case to the combustion chamber. The rocker cover typically 
includes a separator having baf?es that separates the gases 
and oil mist. The PCV valve is vacuum actuated to permit 
scavenged gases to enter the intake manifold When the 
introduction of the gases Will least negatively impact engine 
performance. 
[0005] The location of the PCV valve external to the 
engine and the use of hoses to route the scavenged gases to 
the intake manifold may permit the scavenged gases to leak 
from the positive crankcase ventilation system thereby gen 
erating unacceptable emissions. This is of great concern With 
strict emissions requirements common today. Accordingly, 
What is needed is a positive crankcase ventilation system 
that is located Within an engine component and eliminates 
the use of hoses to reduce the possibility of unWanted 
emissions. 

SUMMARY OF THE INVENTION AND 
ADVANTAGES 

[0006] The present invention provides an intake manifold 
for an engine including a housing having a passageWay 
carrying bloW-by gases from an engine crankcase. A valve 
body housing having a cavity is de?ned by a portion of the 
housing. The valve body housing has a vacuum side and a 
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bloW-by gas side. The bloW-by gas side is in ?uid commu 
nication With the passageWay. A positive crankcase ventila 
tion valve is disposed Within the cavity and permits the 
bloW-by gases to How from the passageWay through to the 
vacuum side When in an open position. A cap is preferably 
secured to the housing for sealing the positive crankcase 
ventilation valve Within the cavity. Preferably, an oil sepa 
rator is also integrated into the intake manifold to separate 
the oil from the bloW-by gases. 

[0007] Accordingly, the present invention provides a posi 
tive crankcase ventilation system that is located Within an 
engine component and eliminates the use of hoses to reduce 
the possibility of unWanted emissions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] Other advantages of the present invention can be 
understood by reference to the folloWing detailed descrip 
tion When considered in connection With the accompanying 
draWings Wherein: 

[0009] FIG. 1 is a perspective vieW of a portion of another 
intake manifold With the present invention PCV system; 

[0010] FIG. 2 is a cross-sectional vieW of the PCV system 
shoWn in FIG. 1 taken along line 2-2; 

[0011] FIG. 3 is a perspective vieW of the PCV valve 
shoWn in FIG. 1; 

[0012] FIG. 4 is a front elevational vieW of an intake 
manifold incorporating the present invention PCV system; 
and 

[0013] FIG. 5 is a cross-sectional vieW of the PCV system 
of the present invention taken of FIG. 4. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0014] A portion of intake manifold 10 is shoWn in FIG. 
1. The intake manifold 10 is de?ned by housing 12 and is 
preferably constructed from a material such as plastic. The 
intake manifold 10 includes an intake opening 14 to Which 
a throttle body (not shoWn) is secured. The intake manifold 
10 delivers an air/fuel mixture to the combustion chamber of 
the engine. 

[0015] Portions of an engine are schematically shoWn in 
FIG. 2. An engine includes a crankcase 16 that has a 
combustion chamber 18 With a piston 20 that moves up and 
doWn in the combustion chamber. The intake manifold 10 
includes an intake runner 24 that de?nes an air supply 
passage Which delivers the air/fuel mixture to the combus 
tion chamber 18. An intake valve 26 opens and closes to 
permit the air/fuel mixture A to enter the combustion cham 
ber 18. Piston rings 22 are arranged betWeen the piston 20 
and the combustion chamber 18 to prevent combustion gases 
from entering the crankcase 16. HoWever, some combustion 
gases do bloW by the piston rings 22 and enter the crankcase 
16 Where the combustion gases C mix With the oil O. The 
present invention includes a passageWay 30 de?ned in the 
housing 12 of the intake manifold assembly 10 to route the 
combustion gases C to the positive crankcase ventilation 
system. 

[0016] The intake manifold assembly 10 includes a valve 
body housing 32 de?ned by a portion of the housing 12, 
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Which de?nes the cavity 34. A PCV valve assembly 35 is 
arranged in the cavity 34. The valve body housing 32 has a 
blow by side 38 in ?uid communication With the passage 
Way 30. The valve body housing 32 has a vacuum side 36 
that is in ?uid communication With a scavenged gas pas 
sageWay 40. Openings 37 and 39 are formed in the valve 
body housing 32 to permit gases to How through the cavity 
34. In operation, the combustion gases C ?oW from the 
passageWay 30 in the intake manifold 10 to the bloW by side 
38 of the valve body housing 32 and into the opening 39. 
When the PCV valve assembly 35 is in an open position, the 
combustion gases C are permitted to How through the PCV 
valve and through the opening 37 on the vacuum side 36 into 
the scavenged gas passage. The gases G How from the 
scavenged gas passage 40 back to the intake runner 24 Where 
it may then enter the combustion chamber 18 for reuse. 
Preferably, the passageWay 30 and the scavenged gas pas 
sage 40 are integrally formed by the housing 12 of the intake 
manifold 10 to eliminate any external hoses. 

[0017] The PCV valve assembly 35 includes a valve 47 
that is bias closed by a spring 49. The PCV valve 47 is 
shoWn in a closed position. The valve 47 is opened by a 
vacuum source applied to the vacuum side 36 of the valve 
body housing 32. 

[0018] It is also preferable that the PCV valve assembly 35 
of the present invention be sealed in the intake manifold 10 
by a cap 44. In one embodiment, shoWn in FIGS. 2 and 3, 
a disposable cartridge 46 includes the PCV valve assembly. 
The cartridge 46 has a body 48 With the valve 47 and spring 
49 disposed therein. The cap 44 is integrally formed With the 
body 48 of the cartridge 46. Seals 50 and 51 are arranged 
betWeen the cartridge 46 and the valve body housing 32 to 
prevent combustion gas emissions from exiting the intake 
manifold 10. Preferably, the cartridge 46 is secured to the 
housing 12 by an interlocking assembly 56 that includes tabs 
58 extending from the body 48 and protrusions 59 extending 
from the valve body housing 32. The cap 44 includes a 
handle 60 extending therefrom. The body 48 of the cartridge 
46 is inserted into the cavity 34 and rotated about its axis 
relative to the valve body housing 32 to lock the cartridge 46 
to the housing 12. In this manner, a tamper proof PCV valve 
assembly is provided. 

[0019] Another intake manifold 10 is shoWn in FIGS. 4 
and 5. The intake manifold 10 includes an oil ?ll 62 
integrated thereWith. Oil may be poured into the oil ?ll 62 
Where it is then delivered to a cylinder head or engine block. 
The intake manifold 10 may also include a separator 64 
having Walls 65 or baf?es for separating the oil mist from the 
combustion gases. The combustion gases may then be routed 
through the PCV valve assembly for delivery to the com 
bustion chamber for reuse. Referring to FIG. 5, the PCV 
valve assembly 35 may be enclosed by a cap 68 that is sealed 
to the housing 12 by Welding or a snap ?t and rubber seal 69. 
To eliminate parts, the valve 47 and spring 49 may be 
received directly by the valve body housing 32. 

[0020] The present invention eliminates hoses used in the 
prior art and encloses the PCV valve assembly into an 
engine component such as the intake manifold to prevent 
leakage of combustion gases thereby reducing the possibility 
of undesirable emissions. 

[0021] The invention has been described in an illustrative 
manner, and it is to be understood that the terminology that 
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has been used is intended to be in the nature of Words of 
description rather than of limitation. Obviously, many modi 
?cations and variations of the present invention are possible 
in light of the above teachings. It is, therefore, to be 
understood that Within the scope of the appended claims the 
invention may be practiced otherWise than as speci?cally 
described. 

What is claimed is: 
1. An intake manifold for an engine comprising: 

a housing having a passageWay for carrying bloW-by 
gases from an engine crankcase; 

a valve body housing having a cavity de?ned by a portion 
of said housing; said valve body housing having 
vacuum and bloW-by gas sides With said bloW-by gas 
side in ?uid communication With said passageWay; 

a positive crankcase ventilation valve disposed Within 
said cavity permitting the bloW-by gases to How from 
said passageWay through to said vacuum side When in 
an open position; and 

a cap secured to said housing for sealing said positive 
crankcase ventilation valve Within said cavity. 

2. The intake manifold according to claim 1, Wherein said 
housing includes an oil separator disposed in said passage 
Way having at least one Wall portion for separating oil from 
the bloW-by gases. 

3. The intake manifold according to claim 1, further 
including a cartridge having a body With said positive 
crankcase ventilation valve dispose therein. 

4. The intake manifold according to claim 3, Wherein a 
portion of said cartridge forms said cap. 

5. The intake manifold according to claim 3, Wherein 
cartridge includes a seal arranged betWeen said body and 
said valve body housing. 

6. The intake manifold according to claim 3, Wherein said 
cartridge is received in interlocking relation by said valve 
body portion. 

7. The intake manifold according to claim 6, Wherein said 
cartridge includes at least one tab extending from said body 
and said valve body housing includes at least one protrusion 
extending into said cavity, said tab being rotatable relative to 
said protrusion and engageable thereWith. 

8. The intake manifold according to claim 1, further 
including an air supply passage in said housing for deliver 
ing an air/fuel mixture to a combustion chamber, and a 
scavenged gas passage de?ned by another portion of said 
housing in ?uid communication With said air supply passage 
and said vacuum side. 

9. The intake manifold according to claim 1, Wherein said 
cap is attached to said housing over said valve body housing. 

10. The intake manifold according to claim 9, Wherein 
said cap is Welded to said housing over said positive 
crankcase ventilation valve. 

11. The intake manifold according to claim 9, Wherein 
said cap is snap-?t to said housing over said positive 
crankcase ventilation valve. 

12. An intake manifold for an engine comprising: 

a housing having a passageWay for carrying bloW-by 
gases from an engine crankcase; 
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a valve body housing having a cavity de?ned by a portion 
of said housing; said valve body housing having 
vacuum and bloW-by gas sides With said bloW-by gas 
side in ?uid communication With said passageWay; and 

a positive crankcase ventilation valve disposed Within 
said cavity permitting the bloW-by gases to How from 
said passageWay through to said vacuum side When in 
an open position. 

13. The intake manifold according to claim 12, further 
including a cap secured to said housing for sealing said 
positive crankcase ventilation valve Within said cavity. 
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14. The intake manifold according to claim 12, Wherein 
said housing includes an oil separator disposed in said 
passageWay having at least one Wall portion for separating 
oil from the bloW-by gases. 

15. The intake manifold according to claim 12, further 
including a cartridge having a body With said positive 
crankcase ventilation valve dispose therein. 

16. The intake manifold according to claim 12, further 
including an oil ?ll opening de?ned by said housing for 
delivering oil to the engine crankcase. 

* * * * * 


